Pear fruit cells undergoing a period of senescence in auxin-deprived media develop a substantial cyanide resistant respiration in response to the adtion of 0.7 to 3.5 micromolar cycloheximide. The The growth medium, 'aging' medium (one-quarter concentration of nutrients in growth medium plus 0.4 M mannitol), and conditions of 'batch' culture or culture with continuously renewed media were as previously described (12). The cytokinin autotrophic pear fruit cells were normally subcultured every week. To establish the senescent phase the cells were transferred and held for 9 to 12 days in auxin-deprived growth medium. The cells then were allowed to settle and were washed twice with 'aging' medium before incubation in the latter. As previously described (12), CH was added to the cell suspension after about 6 days of aging. In those experiments *here the medium was under continuous renewal CH was also added to the media reservoirs.
an increase in medium osmolality, causes cultured pear fruit cells to cease division and to enter a protracted senescent phase. We (12) have since used similar and modified suspension cultures to observe a transient increase in protein synthesis that precedes the onset of cell death. CH4 not only affected protein synthesis and the timing of cell death (12) , it also appeared to induce the development of CRR. Since CRR has been implicated in the senescence (ripening) of fruit cells (17) , we have sought to define the presence and extent of the alternate respiratory pathway in suspension cultures of auxin-deprived pear cells.
MATERIALS AND METHODS
A strain of cells first established from Passe Crassane pear fruit (Pyrus communis L.) in 1972 was employed in these experiments. The growth medium, 'aging' medium (one-quarter concentration of nutrients in growth medium plus 0.4 M mannitol), and conditions of 'batch' culture or culture with continuously renewed media were as previously described (12) . The cytokinin autotrophic pear fruit cells were normally subcultured every week. To establish the senescent phase the cells were transferred and held for 9 to 12 days in auxin-deprived growth medium. The cells then were allowed to settle and were washed twice with 'aging' medium before incubation in the latter. As previously described (12) , CH was added to the cell suspension after about 6 days of aging. In those experiments *here the medium was under continuous renewal CH was also added to the media reservoirs.
Respiration of aliquots of cells withdrawn from culture flasks ' To whom reprint requests should be addressed. (14) . Protein was determined by a modified Lowry procedure (11) . SHAM was dissolved in dimethylformamide to avoid a metabolic reponse to ethanol, the more commonly used solvent. There was no observed cellular response to dimethylformamide.
RESULTS
It has been demonstrated that the respiratory activity of auxindeprived pear fruit cells undergoes a progressive decline arriving at a reasonably constant basal rate 8 to 10 days after transfer to 'aging' media (12) . The same general pattern was observed in the present experiments. Moreover, within the limits of the methods employed, CH at the three concentrations used in these experiments did not affect the magnitude or the time course of cellular respiration (Fig. 1 ).
The addition of 0.1 mm KCN to aliquots of cells withdrawn from the suspension at various times throughout the senescent phase resulted in a 90 to 100%1o inhibition of respiratory activity (Fig. 2) . However, 1 day after the addition of CH, KCN inhibition was much less. By the 5th day KCN inhibited only 10-15% of cellular respiration signaling the substantial development of an alternate CN-resistant electron transport pathway. As in its inhibition of protein synthesis (12) , the CH induction of CRR was transient with a reversion to predominantly KCN sensitive respiration as the cells continued to senesce and approach death. Cellular sensitivity to KCN and SHAM was estimated from 02 electrode traces as shown in the upper portion of Figure 3 .
It has been observed (16, 18) , and it has been our experience with pear fruit cells as well (12) , that cell strains undergo some variability during progressive subcultures and do not always respond in the same way to similar perturbations. We have assessed the CH effect in nine separate experiments with different sequential subcultures of the pear fruit cells over a period of 18 months. Three of the cultures were with continuous media renewal, and six were in batch culture. Figure  4 , A and B and replotted in Figure 4, A' Figure 3 .
b Value determined at point of maximum observed effect of cycloheximide, generally 4 to 6 days after addition of the inhibitor. ' Subsequent decline in CRR and return to a normal respiration pattern was measured at, and circumscribed by, the onset of cell death.
d In these cycloheximide-treated cells the addition of KCN actually stimulated respiration. SHAM (Fig. 3) , not unlike that observed in potato (8) and fruit (19) tissue slices and avocado mitochondria (13) . Residual respiration averaging about 10%1o of total respiration was substracted from the total respiratory activity in determining the percentage of inhibition by KCN (Fig. 2) , when estimating p (Fig. 4) , and in estimating CRR as a percentage of normal respiration (Tables 1,   II (12) . Indeed, the stage of maximum CRR seen in Figure 2 (13th day) corresponds very closely to the stage of maximum recovery in protein synthesis following transient inhibition by CH in these same cells (Fig. 5 in reference 12) .
Hence, it seems that the CH induced development of the alternate pathway in pear fruit cells is triggered by some as yet undefined perturbation by CH and is coincident with the development of CH insensitive protein synthesis. Such an interpretation is consistent with the finding by Dizengremel and Lance (5) that the development of CRR in potato slices is dependent on protein synthesis.
In both potato slices (5) and pear fruit cells chloramphenicol did not stimulate the development of CRR. This suggests that the critical perturbation in protein synthesis is extra-mitochondrial. Ziogas and Georgopoulas (20) did find that chloramphenicol induced the alternate pathway in the mitochondria of Ustilago maydis. However, this effect was observed in actively growing cultures where perturbations at any locus are likely to be greatly amplified.
The experimental utility of fruit cell suspensions for the study of cellular senescence hinges on the existence of definitive senescent changes that, ideally, have counterparts in the cells of senescent intact fruit. Auxin deprivation as utilized in these experiments to induce cellular senescence is consonant with Frenkel's suggestion (6) that lowered auxin levels trigger the ripening of pear fruit. The rise in protein synthesis that precedes the death of cultured pear cells (12) also has a counterpart in the increase in protein synthesis accompanying the senescence (ripening) of pears (7) and many other fruits (15) . CRR had been implicated (17) in the respiratory climacteric of senescent fruit tissues (17) , but more recently Theologis and Laties (19) have shown that the potential for CRR, though present in ripening avocado and banana, is normally not operative, i.e., p = 0. In a somewhat analogous fashion the potential for CRR, though greatly increased by CH treatment, is minimally operative in senescent, cultured, pear fruit cells. Caution is called for in drawing analogies between events in dedifferentiated cultured cells and their counterparts in intact tissues. Nonetheless, it does appear that auxin-deprived cultured fruit cells may be a useful system for the study of some senescence associated metabolic phenomena.
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